The main question addressed here is to what extent socioeconomic differences in the utilization of health services in the Netherlands can be explained by health status. Our aim is to assess whether the health service has achieved equal access for equal needs, and which health status measures best control for need. Cross-sectional survey data from 2867 respondents with respect to utilization of six different types of health service are used for analysis. Socioeconomic differences in utilization were present for all services after we controlled for age, sex and marital status. By controlling for health status, differences changed markedly for all health services analyzed. Differences in general practitioner contacts diminished but did not disappear (adjusted odds ratio primary education/university 2.22). The pattern of excess contacts with specialist physicians reverses (adjusted odds ratio 0.74). This is also true for the physiotherapist.
Introduction
Every citizen has a right to access to high-quality health care. According to the UN International Covenant on Economic, Social and Cultural Rights participating governments should take steps necessary for 'the creation of conditions which would assure to all medical service and medical attention in the event of sickness' 111.
Access to the health service for all groups in society has been a much-debated issue in the last two decades (and before) in many industrialized countries [2-111. In the US the debate has generated a considerable body of knowledge through studies on access to health services, for example on socioeconomic differences in health services utilization. These studies show that, under control for health status, the socially disadvantaged have lower physician utilization rates [ 12,131, lower utilization rates of designated medical procedures [ 14,151, while length-of-stay in hospitals is longer [16] .
Health care and finance in the US, with limited public insurance schemes, is organized very differently compared to most European countries or Canada, where National Health Services or a mixture of public and private insurance exist. Therefore, studies on access to the health care system in the US are of limited generalizability to countries with a different system. Relatively few recent studies have examined the issue of access in countries outside the US, though there are examples of fairly recent studies about access to the National Health Systems in Great Britain [17, 18] , Italy [9, 19] , and the health system of Canada [20, 21] . Studies like these usually analyze a limited number of health services. Only one study, a multi-country comparison, covers the complete health system by analyzing total health expenditure [4] .
The Dutch Longitudinal Study on SocioEconomic Differences in the Utilization of Health Services (LS-SEDUHS) aims at describing and explaining socioeconomic differences in the utilization of a large range of health services in a predominantly chronically ill population in the south-east of the Netherlands. The study could fill some gaps in our knowledge about access to the health care system in a setting with a mixed insurance system. In the Netherlands, people earning less than approximately DFL 58 000 (US$ 35000) have a compulsory public insurance, and those with an income above DFL 58 000 are privately insured. Virtually the entire population is covered [22] .
The question of interest when studying access is whether the health care system realizes equal access for equal need. When one applies this principle to socioeconomic status, in equal access situations the lower strata (who are less healthy than people in the higher strata [22, 23] ) should show higher utilization figures. Theoretically, the gap between socioeconomic groups should disappear when need, i.e. health status, is taken into account.
When controlling for need, it is of course essential to cover all relevant aspects of health status. Unfortunately, we do not have a systematic insight into the contribution of several dimensions of health status (like perceived health, diseases and disabilities)
to the explanation of socioeconomic differences in health service utilization. Theoretically, we would assume that measures covering the above-mentioned three dimensions, rather than just one or two, provide a more adequate representation of medical need. The LS-SEDUHS contains extensive information on health status and thus lends good opportunities to study the contribution of several health status measures.
The main questions addressed in this article are therefore: What is the contribution of designated health status measures in explaining socioeconomic differences in utilization of health services? Which health status measures are relevant to control for health status when studying socioeconomic differences in health services utilization?
Is there equal utilization for equal need between socioeconomic groups of a broad spectrum of health services (such as contact with a general practitioner, specialist physician, or physiotherapist, hospital admissions, and use of prescription or over-the-counter medicines)?
2. Data and methods
Stdv population
The LS-SEDUHS is part of the GLOBE study, a longitudinal study about inequalities in health in the Netherlands that started in 1991. The design and objective of this study have been described in detail elsewhere [24] . For the LS-SEDUHS, baseline data from the GLOBE postal survey were used to select the study population. The sample of the GLOBE study is based on a cohort of non-institutionalized Dutch nationals 15-74 years old, oversampling the highest and lowest socioeconomic strata, as well as people aged 45 years and over. For the LS-SEDUHS it was desirable to over-represent people with an illness to obtain sufficient events of health care utilization on a wide range of services. Information on chronic diseases from the GLOBE-questionnaire was used to select all persons reporting chronic obstructive pulmonary disease (COPD) and asthma, cardiac problems, diabetes or severe lower back pain. A random sample of the remainder of the population was drawn to obtain participants without chronic disease, or other than the above four. The four conditions were chosen for three reasons: they constitute a considerable part of the burden of chronic disease, socioeconomic differences in health status can be expected, and validated questionnaires for these conditions exist.
In total, 2867 respondents (72.2%) completed a separate mailed questionnaire and subsequent interview. There was no selective response by most socio-demographic characteristics, except for a smaller response rate among people aged 15534. Only a slightly smaller response among those in the lowest education classes could be detected, and no important differences in response by health status occurred [25] . Some basic data on the composition of the study group are shown in Table 1 .
Data collection
The interview and questionnaire contained information concerning a wide array of services: general practitioner contacts and specialist physician contacts during the 2 months preceding the interview, contact with a physiotherapist and hospitalizations in the preceding year, and use of prescription and over-the-counter (OTC) medicines during the past 14 days. Health status measures included disabilities (checklist on constraints of Activities of Daily Living (ADL), short version of the disability indicator of the Organization of European Co-operation and Development (OECD) [26] ) and self-rated health (perceived general health (PGH) [27], Total study population 2867 100.0 "Co-morbidity among the four groups was allowed, so this total (representing persons) is less than the total of the four disease groups (representing cases).
Nottingham
Health Profile (NHP) [28] ). Respondents also filled out a checklist of chronic conditions.
On the four over-represented conditions, existing validated (Dutch) questionnaires for that condition were used. For asthma/COPD this was a Dutch translation of the British Medical Research Council (MRC) questionnaire [29, 30] . The Rose-questionnaire on angina pectoris as well as Dutch material on heart failure were used for heart conditions [31, 32] . For diabetes, questions from a Dutch survey were used [33] , and a questionnaire for lower back pain was constructed based on the Standardised Nordic questionnaire for this condition and a questionnaire used in a large Dutch health survey [34, 35] .
Questions concerning health insurance were also included. Socio-demographic variables were marital status (single, married, divorced, widowed), sex and age; socioeconomic status was determined by highest attained education (seven classes).
Methods
Of the four over-represented conditions, disease severity was established based on ratings -if present -derived from the original questionnaire. The construction of the stages of severity of each of these conditions is explained in detail in Appendix A. To show that the developed severity categories are meaningful, their relation with general practitioner (GP) contacts is shown in Table 2 . For nearly all categories there is a positive gradient with the utilization of the general practitioner. An analysis with other health services performed likewise (results not shown).
The remainder of the chronic conditions were separately coded as dichotomous variables (absent/present).
All other health status measures were coded as polychotomous variables. Marital status was used in the original four categories, age was recorded into twelve 5-year classes. Persons presently following some sort of education were recorded according to their present education instead of allocating them to their highest attained education. The seven categories were collapsed into five.
Analyses
Logistic regression with utilization (yes/no) as dependent variable was done with SAS proc logistic version 6.07 under UNIX [36] . Firstly a basic model was fitted containing socio-demographic confounders. Confounders were selected on their known or suspected association with both socioeconomic status and utilization of health services and, after that, on statistical criteria [37] . Confounders were age, sex, and marital status (model 1). Degree of urbanization and religion were considered as confounders, but appeared to play no significant role. After these socio-demographic confounders, education is added to the model. The reduction in deviance (RD) of education in a regression model was used to test the overall effect of education in that particular model. The RD of education in logistic regression is analogous to the numerator of the partial F-test in ordinary least squares regression. Table 2 Diagnostic questionnaires: meaning of categories and their relation with use of the general practitioner. Health status measures were added to model 1 to control for need. 'Objective' health status measures (reported chronic diseases, handicaps and disabilities) were added first (model 2). Also 'subjective' health status measures (health or complaints as perceived by the respondent)
were entered into the basic model (model 3). Finally, a model was fitted containing both 'objective' and 'subjective' health status measures (model 4). Education was added to these models. Socioeconomic differences in the utilization of health services are expressed as odds ratios (OR) with the corresponding 95% confidence intervals for each of the educational classes, taking class 1 (university degree) as reference category (OR = 1). If health status variables explain the socioeconomic differential in the utilization of health services, the OR of a particular educational group will shift towards 1 compared to the model without these variables. The shifts were separately tested by a Wald-type collapsibility test statistic proposed by Maldonado and Greenland [37] , which tests the shift in the corresponding regression coefficient (beta). Maldonado and Greenland recommend a threshold P-value of 0.20, in order not to miss any important effects.
The effect of each single health status measure or particular set of health status measures in controlling for health was compared with the effect of all measures together. For each situation, the change in beta ('beta-shift') of the lowest educational group was taken as a percentage of the beta shift of a model with all health status measures. The highest educational group is used as reference. These analyses were done separately for all health services considered here. Table 3 shows the utilization figures by socioeconomic status for the health services under study. The first column (model 1) shows figures adjusted for sociodemographic confounders only. All services show higher utilization figures by those with lower education compared to those with an academic background, the only exception being OTC drugs which show a reverse pattern. A clear gradient from highest to lowest socioeconomic group is not always present. The only statistically significant odds ratios are those for GP contacts (lower 3 classes), prescription medicines (primary school) and OTC drugs (all groups). For GP contacts, the reduction in deviance (RD) for education is 38.34 with a P-value < 0.05, implying that the overall contribution of education to differences in GP contacts is statistically significant. Similarly, education contributes significantly to differences in hospitalizations, use of prescription drugs and use of OTC drugs. Control for 'objective' health status measures (model 2) reduces differences for GP contacts, whereas the patterns for seeing a specialist physician or physiotherapist are reversed. Hospitalizations now differ little by socioeconomic status. Also utilization of prescription drugs differs little by socioeconomic status, whereas the pattern of lower use of OTC drugs in lower educational groups is enlarged. Control for 'subjective' health status measures essentially shows the same pattern in a more pronounced way (model 3). Control for both categories of health status measures (model 4) more clearly shows the pattern already present in the models 2 or 3. relation between the odds ratios in the four educational groups for each regression model is illustrated graphically for two examples. Fig. 1 shows GP contacts and Fig. 2 shows contact with the specialist physician; models l-4 are displayed on the x-axis and the y-axis displays odds ratios. Table 4 shows the effect each health status measure has on the beta shift of those with primary school education, as a percentage of the total beta shift in that group if all health status measures were used. PGH in itself is responsible for the largest shift in beta's, except for contacts with the physiotherapist and OTC medicines. By applying just this health status measure, the beta shifts of education range between 58% and 122%, though most values are mid-range. When using both 'subjective' health status measures, PGH and NHP beta shifts range from 83% to 131%. For 'objective' health status measures combined the beta shifts range from 65% to 95"/0. PGH, chronic diseases and ADL-handicaps were combined to investigate how a set \ \ of health status measures would perform, each covering one separate dimension of health status (subjective health, disease, disabilities). The beta shift for this combination ranges from 88% to 103%.
Results

Discussion
In a cross-sectional analysis of Dutch survey data of 2867 persons, we have demonstrated socioeconomic differences in the utilization of health services after we controlled for age, sex and marital status: all services -except the use of over-the-counter (OTC) drugs -are used more frequently by the less educated. After controlling for health status, these differences changed markedly for all health services analyzed. Some differences were reduced (GP contacts), other differences reversed (e.g. specialist physician). The odds ratios of the lowest educational class for GP contacts, for example, changed from 3.30 [95% CI: 1.99-5.481 to 2.22 [95% CI: 1.29-3.841. The odds ratios of the lowest educational class for contacts with a specialist physician changed from 1.56 [95% CI: 0.93-2.611 to 0.74 [95% CI: 0.43-1.291. Five different health status measures were used, and their impact on the size of socioeconomic differences in health care utilization was calculated. The impact of a single health measure depends on the type of health service considered, but is usually 40-70% of the impact of the five measures together. Perceived General Health (PGH) had the largest impact, and the 'subjective' health status measures PGH and Nottingham Health Profile (NHP) together had a larger impact than all 'objective' health status measures together (chronic conditions, disabilities and handicaps).
When interpreting the data some limitations of the study design have to be considered. The study is entirely based on survey data, i.e. on information provided by the respondent about chronic conditions and health care utilization. Results might be different when data from other databases, e.g. hospital records are used. Bias will only occur if groups with different socioeconomic status also report differentially about their utilization of health services or health status. There is some evidence that lower socioeconomic groups systematically underreport certain conditions, such as cancer [38] , COPD/asthma and heart disease [39] . This would imply an underestimation of the socioeconomic differences in health, and hence insufficient control for health status. However, for the majority of the respondents we were able to reach a diagnosis by specific questionnaires, rather than by a checklist of chronic conditions.
The occurrence of selection bias where ill people with a low socioeconomic status and not having access to the health care system are under-represented in our study is a possibility. However, in these data there are no major differences in response by socioeconomic status and illness level [25] . The percentage of uninsured in the study population is smaller than in the Dutch population as a whole, but as both proportions are very small [40] , this will hardly cause any bias. It should be noted that the majority of persons have been selected for their reporting of one or more chronic conditions. Results therefore cannot be generalized to a healthy population, although the observed patterns are similar to those from the Netherlands Health Interview Survey, which is representative for the Dutch population [27] .
The results indicate that the use of one health status measure to control for health status may be insufficient when socioeconomic differences in utilization of health services are analyzed (Table 4 ). The best single measure is PGH, which does rather well with most aspects of health service utilization. Sometimes PGH accounts for more than 100% of the impact of all measures together. The reason for this high percentage is perhaps 'overcontrolling' for health, because the lower socioeconomic groups could be more inclined to judge the same health status as 'bad' as their counterparts with a high socioeconomic status, or are more inclined to complain about their health. This mechanism is corrected when other, more 'objectively' measured dimensions like handicaps are taken into account. The results of the 'subjective' measures PGH plus NHP together do not differ much from those with the full model including 'objective' health status measures. This is probably due to the nature of the NHP, which is a real 'profile' with six subscales. The six subscales not only measure subjective complaints and well-being, but also mobility which will parallel the OECD and ADL-scales on disabilities. This idea is supported by figures of the model covering perceived health, diseases and disability together, measured by different instruments. Chronic diseases, ADL-handicaps and PGH put together show figures very similar to a model with PGH and NHP (Table 4) .
A combination of health status measures covering the three important dimensions of health -perceived complaints, diseases, and handicaps -enables extensive control for health status in surveys aiming at measuring socioeconomic differences in health care utilization.
The results show that socioeconomic differentials in the use of health services are present in this Dutch study population under control for health status. The findings do not necessarily imply that the health care system in the Netherlands is inequitable. In fact, previous research suggests that the health care system in the Netherlands is rather equitable compared to other European countries [4] .
The fewer specialist contacts in the low education groups while the reverse is true for contact with the ,general practitioner is perhaps partly to be explained by a substitution phenomenon in the Dutch system. Going to a specialist physician is financially more attractive for those with private insurance (and consequently a high socioeconomic status), because a substantial part of them have no coverage for the general practitioner. The publicly insured are completely covered for GP services. Although the general practitioner is the gate-keeper in the Dutch health care system, the private sector adheres less strictly to this rule than the public sector. However, the difference between utilization of general practitioner and specialist may also have other reasons. Attitude differences between social groups in seeking medical attention may be one of them. Independent of health status, people with a low socioeconomic status may be inclined to see a GP relatively often with minor complaints that do not warrant referral. The high figures on OTC medicines in the highly educated groups while socioeconomic differences in taking prescription drugs are small, could be another aspect of a difference in attitude: those with higher education might be more inclined to try to alleviate minor complaints without seeking professional help. Referral is not only determined by the severity of the complaints. Some (higher educated) patients who believe themselves to be better off with a specialist could press the GP to refer, while the complaint can be perfectly dealt with by the GP.
Instead of these general explanations, differences in access to the specialist physician may have explanations on a more specific level. Socioeconomic differences have been described with regard to several cardiac procedures, not only in the United States but also in the United Kingdom [17, 18, 41] . Such differences could also occur in the Netherlands and should be the object of further study.
Some of the previous alternative explanations are examples of substitution resulting in equivalent care, while other explanations (e.g. pressure to refer to a specialist by those with high education) in fact imply some form of unequal access. To enable reliable inferences about equal access, excellent control for differences in need is indispensable, because without sufficient control for health status observed differences may be attributed to other factors while in fact they are explained by differences in need. It seems wise to use a range of health status measures in surveys to achieve good control for health status, because in different sectors of the health care system different dimensions of health status are important.
Study of determinants of utilization of both general and specific health services across social groups will give policy makers more understanding about how to maintain and improve equal access to health services for all groups in society. This is vital in this era of health care reform, for countries with state-controlled health care systems as well as for countries where the health care system is market-driven. the jaw, throat, fingers or shoulders on exertion, disappearing in rest or reacting on medication. Heart failure was established by a combination of at least two positive responses to questions on swollen legs, nocturia, and orthopnoea, or shortness-ofbreath (in the absence of asthma/COPD).
A.3. Diabetes
For diabetes the diagnosis and staging was based on six items. The difference between type I and type II diabetes was ignored. Severity was established using the respondent's positive response to the symptoms of one or more diabetic complications: pain in the legs/badly healing leg ulcers (peripheral vascular complications), numb feeling when walking, difficulty in fastening buttons (polyneuropathy). This resulted in two stages: diabetes without complications, and diabetes with one or more complications.
A.4. Lower back complaints
The staging for back complaints was based on six items, using prognostic criteria derived from the medical literature, such as radiation of pain to the legs and duration of symptoms longer than 3 months [42] , resulting in four stages.
Respondents reporting one of the specified condition(s) who did not meet any of the criteria were given a separate code, as it is likely that their health status is different from someone reporting no condition at all. Also respondents who did not report suffering from one of the mentioned diseases, but who reported symptoms not severe enough to meet any of the diagnostic criteria, were given a separate code for the same reason. The resulting coding for the four over-represented disease categories is listed in [lo] Collins,
